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(57) Abstract 

The present invention is generally directed to wiping products having great softness and strength. The wiping products are made 
from a web of material containing binder fibers alone or in combination wifli pulp fibers. Once the web is formed, the web is adhered to 
a creping surface and crcped. According to the present invention, the web may be creped once or creped multiple times. Of particular 
advantage, the web can be adhered to a creping surfece tiirough the use of the binder fibers without the use of an adhesive. 
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CREPED WIPING PRODUCT CONTAINING BINDER FIBERS 
Field of the Invention 

The present invention is generally directed to 
soft, solvent resistant and elastic wiping products 
and to a method for making the wiping products. 
More particularly, the present invention is 
directed to wiping products made from a web which 
has been creped at least once and which contains 
thermally bonded synthetic fibers. By including 
the thermally bonded fibers within the web, the 
wiping product can be made without the use of latex 
adhesives as were conventionally used in the past. 
Background of the Invention 

Disposable wiper products such as paper 
towels, industrial wipers, and other similar 
products are designed to include several important 
properties. For example, the products should have 
good bulk, a soft feel and should be highly 
absorbent. The products should also have good 
strength even when wet and should resist tearing. 
The wiping products should also have good stretch 
characteristics, should be abrasion resistant, and 
should not deteriorate in the environment in which 
they are used. 

In the past, many attempts have been made to 
enhance and increase certain physical properties of 
disposable wiping products. Unfortunately, 
however, when steps are taken to increase one 
property of a wiping product, other characteristics 
of the product may be adversely affected. For 
instance, in cellulosic based wiping products, 
softness is typically increased by decreasing or 
reducing cellulosic fiber bonding within the paper 
product. Inhibiting or reducing fiber bonding, 
however, adversely affects the strength of the 
paper w b. 

One particular process that has proven to be 



very successful in producing paper towels and other 
wiping products is disclosed in U,S. Patent No. 
3,879,257 to Gentile, et al. ^ which is incorporated 
herein by reference in its entirety. In Gentile, 
et al. f a process is disclosed for producing soft, 
absorbent, single ply fibrous webs having a 
laminate-like structure that are particularly well 
suited for use as wiping products. 

The fibrous webs disclosed in Gentile, et al, 
are formed from an aqueous slurry of principally 
lignocellulosic fibers under conditions which 
reduce interfiber bonding. A bonding material, 
such as a latex elastomeric composition, is applied 
to a first surface of the web in a spaced-apart 
pattern. In particular, the bonding material is 
applied so that it covers from about 50% to about 
60% of the surface area of the web. The bonding 
material provides strength to the web and abrasion 
resistance to the surface. Once applied, the 
bonding material can penetrate the web preferably 
from about 10% to about 40% of the thickness of the 
web. 

The bonding material can then be similarly 
applied to the opposite side of the web for further 
providing additional strength and abrasion 
resistance. Once the bonding material is applied 
to the second side of the web, the web can be 
brought into contact with a creping surface. 
Specifically, the web will adhere to the creping 
surface according to the pattern to which the 
bonding material was applied. The web is then 
creped from the creping surface with a doctor 
blade. Creping the web greatly disrupts the fibers 
within the web, thereby increasing the softness, 
absorbency, and bulk of the web. 

In one of the preferred embodiments disclosed 
in Gentile, et al, , both sides of the paper web are 



creped after the bonding material has been applied. 
Gentile^ et al, also discusses the use of chemical 
debonders to treat the fibers prior to forming the 
web in order to further reduce interf iber bonding 
and to increase softness and bulk. 

The processes as disclosed in Gentile ^ et al. 
have provided great advancements in the art of 
making disposable wiping products. The products, 
however, tend to be somewhat expensive to produce 
due in part to the cost of the latex bonding 
material that is applied to each side of the web 
and due to the equipment and energy requirements 
needed to apply and cure the bonding material. 
Further, besides being one of the more expensive 
components of the product, in some applications, 
the latex bonding material when cross-linked and 
cured may form formaldehyde. When formaldehyde is 
formed, precautions must be taken to ensure that 
the formaldehyde does not create any health risks 
and is not released to the environment. 

Thus, it would be desirable if disposable 
wiping products having properties similar to those 
disclosed in Gentile, et al. could be produced 
without using a latex bonding material. More 
particularly, a need exists for a method of 
producing wiping products having good softness, 
bulk, absorbency and strength that can be made 
without having to use a latex adhesive. A need 
also exists for a method of producing wiping 
products that will not degrade significantly when 
exposed to solvents and chemicals as will be 
described in more detail hereinafter. 

summary of the invention 

The present invention recognizes and addresses 
the foregoing drawbacks, and deficiencies of prior 
art constructions and methods. 

Accordingly, it is an object of the present 



invention to provide an improved method for 
producing wiping products. 

Another object of the present invention is to 
provide wiping products that can be made without 
the use of a latex bonding material or adhesive. 

It is another object of the present invention 
to provide a method for producing wiping products 
that are soft and absorbent while having good 
strength and stretch characteristics when either 
wet or dry. 

Still another object of the present invention 
is to provide a wiping product that contains binder 
fibers that thermally bond together when heated 
under pressure. 

It is another object of the present invention 
to provide a method for producing wiping products 
by incorporating into a paper web binder fibers 
which, when heated, adhere to a creping surface for 
allowing the paper web to be creped without the use 
of an adhesive. 

Another object of the present invention to 
provide a method for producing wiping products that 
do not have to be fed through a high temperature 
curing oven when being produced. 

These and other objects of the present 
invention are achieved by providing a method for 
producing wiping products that includes first 
providing a web of material that contains binder 
fibers. The binder fibers are capable of thermally 
bonding together when heated above a softening 
temperature and pressed together. 

The method further includes the step of 
adhering one side of the web to a creping surface. 
In particular, the web is placed in contact with 
the creping surface while the web is at a 
temperature greater than the softening temperature 
of th binder fibers but at a temperature 



insufficient to melt the fibers. The first, side of 
the web is then creped from the creping surface 
causing inter fiber bonding to occur between the 
binder fibers, while also increasing softness, 
absorbency and bulk of the web. 

In one embodiment, the web is adhered to the 
creping surface through the use of the binder 
fibers without using an adhesive, such as a latex 
adhesive. The binder fibers can comprise 
polyolefin fibers, such as polyethylene fibers or 
polypropylene fibers. The binder fibers can also 
be bicomponent fibers including a core polymer 
surrounded by a sheath polymer. When using 
bicomponent fibers, the core polymer should have a 
melting temperature higher than the melting 
temperature of the sheath polymer. 

The binder fibers can be present within the 
web in an amount of at least about 5% by weight, 
and particularly in an amount of from about 5% by 
weight to about 60% by weight. Besides binder 
fibers, the web can also include pulp fibers, such 
as softwood fibers. In order to cause the binder 
fibers to adhere to the creping surface, the 
creping surface can be heated to a temperature of 
from about 290°F to about 325°F. 

In one alternative embodiment, the method can 
further include the step of embossing a pattern 
into the web as the web is adhered to the creping 
surface . 

These and other objects of the invention are 
also achieved by providing a method for producing 
wiping products including the steps of first 
providing a web of material containing binder 
fibers capable of thermally bonding together when 
heated above a softening temperature and pressed 
together. The binder fibers can be made containing 
either polyethylene or polypropylene. The binder 



fibers are present within the web in an amount of 
at least about 5% by weight. 

A first side of the web is contacted with a 
first heated creping surface. The creping surface 
is heated to a temperature sufficient to cause the 
binder fibers contained in the web to adhere to the 
surface but to a temperature insufficient to melt 
the binder fibers. Once adhered to the creping 
surface, the web is creped from the surface. 

The second side of the web is then similarly 
contacted with a second heated creping surface. 
The second creping surface is also heated to a 
temperature sufficient to cause the binder fibers 
contained in the web to adhere to the surface but 
at a temperature insufficient to melt the fibers. 
Once adhered to the second creping surface, the 
second side of the web is creped for producing the 
wiping product. 

Of particular advantage, the web of material 
can be adhered to both the first creping surface 
and to the second creping surface without using an 
adhesive. In one embodiment, a first press roll 
can be used to place the first side of the web into 
contact with the first creping surface and a second 
press roll can be used to place the second side of 
the web into contact with the second creping 
surface. The first press roll and the second press 
roll exert pressure on the web in an amount 
sufficient to adhere the web to the creping 
surfaces. In one embodiment, at least one of the 
press rolls can emboss a pattern into the web as 
the web is adhered to one of the creping surfaces. 

Creping each side of the web increases the 
web's bulk and absorbency, as well as its softness 
and compressibility. According to the present 
invention, the creping action also serves to cause 
the heated binder fibers to bond together, thus 



also increasing the strength and elasticity, of the 
web. 

The wiping products produced according to the 
above processes can have a basis weight of from 
about 15 pounds per 2,880 square feet to about 100 
pounds per 2,880 square feet. 

Other objects, features, and aspects of the 
present invention are discussed in greater detail 
below. 

Brief Description of the Drawings 
A full and enabling disclosure of the present 
invention, including the best mode thereof to one 
of ordinary skill in the art, is set forth more 
particularly in the remainder of the specification, 
including reference to the accompanying figures in 
which: 

Figure 1 is a schematic diagram illustrating 
one embodiment of the process of the present 
invention; and 

Figure 2 is a schematic diagram of an 
alternative embodiment of the process of the 
present invention. 

Repeat use of reference characters in the 
present specification and drawings is intended to 
represent same or analogous features or elements of 
the present invention. 

Detailed Description of Preferred Embodiments 

It is to be understood by one of ordinary 
skill in the art that the present discussion is a 
description of exemplary embodiments only, and is 
not intended to limit the broader aspects of the 
present invention which broader aspects are 
embodied in the exemplary construction. 

In general, the present invention is directed 
to a method for producing wiping products 
containing a preselected amount of binder fibers. 
As used herein, a binder fiber refers to a fiber 
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that will thermally bond with other fibers when 
heated and pressed together. Binder fibers, which 
are typically synthetic fibers, when heated above a 
softening point will flow under pressure, while 
retaining their structural characteristics. By 
including binder fibers within the wiping product 
of the present invention, the product can be made 
without the use of latex adhesives, as was 
necessary in many conventional prior art processes. 

More particularly, the wiping products of the 
present invention are made from a web of material 
containing binder fibers. The binder fibers are 
added to the web in an amount sufficient to adhere 
the web to a heated creping surface without the use 
of a latex adhesive. According to the present 
invention, the web can be creped on one side or, 
alternatively, can be creped on both sides of the 
web* 

There are many benefits and advantages to 
being able to produce creped wiping products 
without using a latex adhesive. For instance, as 
described above, latex bonding materials account 
for a substantial part of the cost in producing 
conventional paper based wipers and towels. Many 
latex binding materials can also form formaldehyde 
during use which requires that they be applied only 
under carefully controlled conditions in order to 
prevent any health risks and to ensure that the 
formaldehyde is hot released to the environment- 
Precautions also need to be taken to ensure that 
the resulting product does not contain substantial 
amounts of formaldehyde. 

The ability to make wiping products without 
using a latex adhesive also greatly simplifies the 
process by which the products are made. For 
example, if a latex adhesive is not used, print 
systems contained in the process for applying the 



adhesive can be eliminated from the process. Also, 
high temperature curing ovens that are used to cure 
latex adhesives after they have been applied to a 
paper web are no longer necessary in the process of 
the present invention. Thus, besides not having to 
purchase a latex adhesive, the process of the 
present invention generally requires less equipment 
and has less energy requirements in comparison to 
conventional processes . 

Besides eliminating dependance upon latex 
adhesives and bonding materials, the binder fibers 
incorporated into the wiping products of the 
present invention increase the wet and dry strength 
of the product* More particularly, the wiping 
products of the present invention have good stretch 
characteristics and are tear resistant, while 
remaining bulky and soft. The wiping products have 
good absorbency characteristics, are abrasion 
resistant, and have good elastic properties. Of 
particular advantage, since binder fibers are 
included within the wiping products, the products 
are much more resistant to degradation when exposed 
to solvents and chemicals than conventional latex 
containing products. The process of the present 
invention generally involves first forming a web of 
material containing the binder fibers. The web can 
be made exclusively from the binder fibers, but 
preferably contains binder fibers in combination 
with pulp fibers, such as softwood fibers, in order 
to Increase absorbency. 

The amount of binder fibers contained within 
the web will depend upon the particular 
application. The binder fibers should be present 
in an amount sufficient for the web to adhere to a 
heated creping surface without the use of the latex 
adhesive as will be described in more detail 
hereinafter. Thus, for most applications, it is 
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believed that the binder fibers should be present 
in an amount of about at least 5% by weight. 

Once enough binder fibers are added to the web 
in order to permit the web to adhere to a heated 
creping surface, a further amount of binder fibers 
can be added in order to increase the strength of 
the web. As strength increases, however, the 
absorbency of the web tends to decrease. Thus, 
although the web can be made entirely from the 
binder fibers, for most applications the binder 
fibers should be present within the web in an 
amount from about 5% to about 60% by weight, and 
particularly from about 10% to about 40% by weight. 

The type of pulp fibers combined with the 
binder fibers in producing the wiping product of 
the present invention can vary and is generally not 
critical, in one preferred embodiment, however, 
Northern softwood kraft fibers are used. Northern 
softwood kraft fibers have a fiber length of from 
about 1.8 mm to about 3 mm. As described 
above, the pulp fibers are primarily incorporated 
into the product for their absorbency 
characteristics • 

In forming a web of material according to the 
present invention, the binder fibers and the pulp 
fibers can be mixed homogeneously or can be 
combined in layers to form a stratified web. In 
either embodiment, a sufficient amount of binder 
fibers should be present at the surface of the web 
in order to facilitate attachment of the web to a 
heated surface when creped. 

The manner in which the web of material is 
formed for use in the process of the present 
invention may also vary depending upon the 
particular application. For instance, in one 
embodiment, the web can be formed in a wet lay 
process according to convention paper making 



11 

techniques. In a wet lay process, the binder 
fibers and pulp fibers are coTobined with water to 
form an aqueous suspension. The aqueous suspension 
is spread onto a wire or felt and dried to form the 
web. 

Alternatively, the web of material used in the 
process of the present invention can be air formed. 
In this embodiment, air is used to transport the 
fibers and form a web. 

The length of the binder fibers used in the 
process of the present invention will generally 
depend upon the technique used to form the web of 
material. For most applications, the fiber length 
should be as long as possible to promote strength. 
In wet lay processes, the binder fibers, for most 
applications, can have a length of from about one 
fourth of an inch to about one half of an inch. 
Longer or shorter fibers, however, may be used. 

Air formed webs, on the other hand, are 
typically capable of processing longer fibers than 
most wet lay processes. Thus, when the web of 
material is made according to an air lay process, 
in most applications longer binder fibers can be 
used. 

When the web of material made in accordance 
with the present invention contains pulp fibers, 
the pulp fibers form hydrogen bonds and bond 
together during formation of the web, especially 
during wet lay processes. In some applications, is 
desirable to limit the amount of bonding that 
occurs between the pulp fibers in order to increase 
the softness and bulk of the web. In this regard, 
the fiber furnish used to form the base web can be 
treated with a chemical debonding agent during 
formation of the web. The chemical debonding agent 
decreases inter fiber bond strength. 

Suitable debonding agents that may be used in 



12 



the present invention include cationic debonding 
agents such as fatty dialkyl quaternary amine 
salts, monofatty alkyl tertiary amine salts, 
primary amine salts, and unsaturated fatty amine 
salts. Other suitable debonding agents are 
disclosed in U.S. Patent No. 5,529,665 to Kaiin, 
which is incorporated herein by reference. 

In one embodiment, the debonding agent used in 
the process of the present invention is an organic 
quaternary ammonium chloride and particularly a 
silicone based amine salt of a quaternary ammonium 
chloride. The amount of debonding agent added to 
the mixture of fibers will depend upon the amount 
of pulp fibers present in the mixture. The 
debonding agent can be added in an amount from 
about 0.1% to about 1% by weight, based on the 
total weight of fibers present within the mixture. 

As described above, the binder fibers used in 
the process of the present invention fuse together 
when heated above a softening temperature and 
pressed together. The fibers act as an adhesive 
within the web giving the web strength, 
stretchability, and elasticity. Suitable binder 
fibers for use in the process of the present 
invention include, for instance, various synthetic 
fibers, such as fibers made from polyolefins. For 
example, in one preferred embodiment, the binder 
fibers are made from polyethylene or polypropylene. 
These fibers will typically fuse and bond together 
within a temperature range of from about 290**F to 
about 325**F without melting. Within this 
temperature range, the fibers will soften and bond 
together when pressure is applied, while still 
retaining their structural characteristics. 

In one alternative embodiment, bicomponent 
fibers may be used in the process. Bicomponent 
fibers refer to fibers containing a core polymer 
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surrounded by a sheath polymer- The sheath, polymer 
should have a lower melting temperature than the 
core polymer. For instance, in most applications, 
a bicomponent fiber should be chosen in which the 
sheath polymer will soften and cause the fibers to 
bond together without causing the core polymer to 
soften or melt. 

In one embodiment, bicomponent fibers used in 
the present invention can include a sheath polymer 
made from polyethylene or polypropylene, which 
surrounds a core polymer made from polyester or 
nylon. For example, such commercially available 
bicomponent fibers can be obtained from the Hoechst 
Cellanese Company under the tradename CELBOND. 

Referring to Figure 1, one embodiment of a 
process for making wiping products in accordance 
with the present invention is illustrated. In this 
embodiment, a fiber suspension 10 is formed into a 
web of material according to a wet lay process. As 
described above, in some applications, fiber 
suspension 10 may contain a debonding agent. 

Fiber suspension 10 is contained within a 
headbox 12. Headbox 12 is in communication with a 
forming fabric 14 which is supported and driven by 
a plurality of guide rolls 16. Headbox 12 spreads 
out the fiber suspension onto fabric 14 where the 
suspension is formed into a web 18. In this 
embodiment, a vacuum box 20 is disposed beneath 
forming fabric 14 and is adapted to remove water 
from the fiber furnish to assist in forming web 18. 

From forming fabric 14, formed web 18 is 
transferred to a second fabric 22, which may be 
either a wire or a felt. Fabric 22 is supported 
for movement around a continuous path by a 
plurality of guide rolls 24. Also included is a 
picJcup roll 26 designed to facilitate transfer of 
web 18 from fabric 14 to fabric 22. Preferably, 
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the speed at which fabric 22 is driven is 
approximately the same speed at which fabric 14 is 
driven so that movement of web 18 through the 
system is consistent. 

From fabric 22, web 18, in this embodiment, is 
transferred to the surface of a rotatable heated 
dryer drum 28, such as a Yankee dryer. Web 18 is 
lightly pressed into engagement with the surface of 
dryer drum 28 by the bottom guide roll 24. As web 
18 is carried through a portion of the rotational 
path of the dryer surface, heat is imparted to the 
web causing most of the moisture contained within 
the web to be evaporated. 

In an alternative embodiment, web 18 can be 
through dried instead of being placed on a dryer 
drum. A through drier accomplishes the removal of 
moisture from the web by .passing air through the 
web without applying any mechanical pressure. 
Through drying can increase the bulk and softness 
of the web. 

From dryer drum 28, as shown in Figure 1, web 
18 is pressed into engagement with a creping dryer 
30 by a press roll 32. In accordance with the 
present invention, creping dryer 30 is heated to a 
temperature sufficient to soften the binder fibers 
contained within the web. Creping drum 30, 
however, should not be heated to a temperature that 
will melt the binder fibers. 

More particularly, press roll 32 in 
combination with creping dryer 30 apply a 
sufficient amount of heat and pressure to web 18 
for causing the web to adhere to the creping dryer 
surface without the use of a latex adhesive. 
Specifically, web 18 will adhere to creping dryer 
30 wherever binder fibers are present at the 
surface of the web. Once adhered to creping dryer 
30, web 18 can be removed from the dryer by a 
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creplng blade 34, forming a wiping product 40. 

Creping the web from the creping dryer 
produces a number of significant changes in the 
web. On one hand, creping the web imparts a series 
of fine fold lines to the portions of the web which 
adhere to the creping surface. The creping action 
causes pulp fibers contained in the web to puff up 
and spread apart, increasing the softness and bulk 
of the web. 

According to the present invention, creping 
web 18 also causes the binder fibers contained 
within the web to bond together. Specifically, as 
described above, when web 18 engages creping blade 
34, the web is already heated to a temperature 
sufficient to soften the binder fibers. Once 
heated, the web is then impacted upon creping blade 
34. During the creping operation, pressure is 
exerted on the web as it is creped from the surface 
of the dryer. This pressure causes inter fiber 
bonding to occur between the binder fibers. Thus, 
according to the process of the present invention, 
the creping operation not only increases bulk and 
softness but also increases the strength and 
elasticity of the web. 

In one embodiment, when web 18 contains binder 
fibers made from either polyethylene or 
polypropylene, creping dryer 30 is heated to a 
temperature from about 290°F to about 325°F and 
particularly from about 290*'F to about 315"F in 
order to cause the web to adhere to the drum. 
Preferably, press roll 32 exerts from about 15 
pounds per linear inch to about 60 pounds per 
linear inch of pressure on the web as it is adhered 
to the drum. 

Thus, instead of using a latex adhesive, web 
18 is adhered to creping dryer 30 through the use 
of a binder fiber that is heated above its 
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softening temperature but below its melting, 
temperature* As described above, eliminating the 
use of a latex adhesive to produce the wiping 
products provides various advantages. For 
instance, wiping product 40 can be produced without 
containing any residual formaldehyde which may be 
produced when using an adhesive. Of particular 
significance, wiping product 40 can be produced 
according to the process of Figure 1 without print 
machines for applying adhesives and without high 
temperature cure ovens that are used to cure 
adhesives applied to the web. 

In general, press roll 32 can have a smooth 
surface for adhering the entire surface of web 18 
to creping dryer 30. Alternatively, however, an 
embossing pattern can be incorporated into press 
roll 32. In this embodiment, press roll 32 can be 
used to emboss a pattern into web 18. For 
instance, the pattern can be in the form of 
discrete shapes or can comprise a reticular net- 
like design. 

When a pattern is embossed into web 18, the 
web is adhered to creping dryer 30 according to the 
pattern. Thus, only those portions of the web that 
have been embossed by a raised portion on press 
roll 32 will be creped from the surface of creping 
dryer 30. 

Referring to Figure 2, an alternative 
embodiment of a process in accordance with the 
present invention is illustrated. In this 
embodiment, as opposed to the embodiment 
illustrated in Figure 1, a web of material 50 
containing binder fibers is creped twice, once on 
each side of the web. Also, the process 
illustrated in Figure 2 is an off-line process in 
that a roll of previously formed material 52 is fed 
into the system. In Figure 1, on the other hand, a 
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continuous process is illustrated by which a fiber 
suspension is formed into a web and then the web is 
formed into a wiping product. It should be 
understood, however, that the embodiment 
illustrated in Figure 2 can also be incorporated 
into a continuous process if desired. 

Referring to Figure 2, web 50 containing 
binder fibers is first contacted with a press roll 
54, which may be heated. Press roll 54 applies 
pressure to web 50 and guides it onto a first 
creping roll 56. Press roll 54 can either have a 
smooth surface or can include an embossing pattern 
which may be embossed into the web. 

Similar to the embodiment illustrated in 
Figure 1, first creping roll 56 is heated to a 
temperature that will soften the binder fibers 
contained within web 50 without melting, the fibers. 
In this manner, web 50 is adhered to first creping 
roll 56 without the use of a creping adhesive. 
Once adhered to drum 56, web 50 is brought into 
contact with a first creping blade 58. 
Specifically, web 50 is removed from first creping 
roll 56 by the action of creping blade 58, 
performing a first controlled crepe on the web. If 
web 58 has been embossed by press roll 54, creping 
blade 58 crepes the web according to the embossed 
pattern • 

As described above, the creping operation not 
only increases the bulk and softness of the web but 
also increases the strength and elasticity of the 
web by causing the binder fibers to bond together. 

Once creped, web 50 is advanced by pull rolls 
60 into engagement with a second press roll 62. 
Press roll 62, which can either have a smooth 
surface or can include an embossed pattern, applies 
pressure to web 50 and guides the web onto a second 
creping drum 64. Specifically, the side of the web 
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that was not creped by first creping blade 58 is 
adhered to drum 64. 

Second creping drum 64 is heated applying 
sufficient temperature to web 50 to cause the 
binder fibers contained within the web to soften 
without causing the fibers to melt. The binder 
fibers contained within the web cause the web to 
adhere to the drum's surface without the use of a 
creping adhesive. The second side of the web is 
then creped from the drum by a second creping blade 
66. 

Once the web is creped for a second time, a 
wiping product 68 made in accordance with the 
present invention is produced. As shown, wiping 
product 68 can be rolled into a roll of material 
70. In one embodiment, the process illustrated in 
Figure 2 can further include a cooling station for 
cooling the web after contacting second creping 
roll 64. For example, the cooling station can 
include refrigerated cooling rolls through which 
the web is passed. 

Once wound into a roll of material 70, the 
wiping product of the present invention can then be 
transferred to another location and cut into 
commercial size sheets for packaging. 

Although the present invention is directed to 
a process for creping a web at least once without 
the use of a creping adhesive, during certain 
applications it may be desirable to apply an 
adhesive to the web. For instance, a latex 
adhesive may be applied to the web in order to 
further promote the strength of the web or to 
prevent the wiping product from producing lint. 

Wiping products made according to the above 
described processes provide many advantages and 
benefits over various conventional wiping products 
made in the past. The wiping products made 



19 

according to the present invention have good 
strength when either wet or dry, have improved 
solvent resistance, have good tear resistance, have 
good elastic properties/ are abrasion resistant, 
and have good softness characteristics. The basis 
weight of the wiping products can range anywhere 
from about 15 pounds per 2,880 square feet (ream) 
to about 100 pounds per ream. 

The present invention may be better understood 
with reference to the following example. 

EXAMPLE 

The following example was conducted to 
demonstrate that a web according to the present 
invention can be creped from a creping surface 
without the use of a bonding material, such as a 
latex adhesive. 

An air formed web containing 50% by weight 
polypropylene binder fibers was pressed onto a 
creping drum heated to a temperature of 280**F. 
Without using an adhesive, it was discovered that 
the web adhered to the drum. The web was then 
creped successfully from the drum using a creping 
blade. It was observed that the creping operation 
not only increased the bulk and softness of the web 
but also caused bonding to occur between the binder 
fibers. 

The web of material as described above was 
then also adhered and creped from a drum heated to 
290**F and from a drum heated to 295*F. During these 
two trials, similar results were obtained in that 
successful bonding occurred between the web and the 
drum allowing the web to be creped from the drum. 

These and other modifications and variations 
to the present invention may be practiced by those 
of ordinary skill in the art, without departing 
from the spirit and scope of the present invention, 
which is more particularly set forth in the 
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appended claims. In addition, it should be. 
understood that aspects of the various embodiments 
may be interchanged both in whole or in part. 
Furthermore, those of ordinary skill in the art 
will appreciate that the foregoing description is 
by way of example only, and is not intended to 
limit the invention so further described in such 
appended claims. 
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WHAT 18 CIAIMEP? 

1. A method for producing wiping products 
comprising the steps of: 

providing a web of material having a 
first side and a second side, said web containing 
5 binder fibers, said binder fibers being capable of 

thermally bonding together when heated above a 
softening temperature and pressed together; 

adhering said first side of said web to a 
creping surface, said web being adhered to said 
10 creping surface at a temperature greater than said 

softening temperature of said binder fibers but at 
a temperature insufficient to melt said binder 
fibers; and 

creping said first side of said web from 
15 said creping surface, 

2. A method as defined in claim 1, wherein 
said first side of said web is adhered to said 
creping surface without the use of an adhesive. 

3. A method as defined in claim 1, wherein 
said binder fibers comprise polyolefin fibers. 

4. A method as defined in claim 1, wherein 
said binder fibers are present in said web in an 
amount of at least about 5% by weight. 

5. A method as defined in claim 1, wherein 
said web is heated to a temperature of from about 
290°F to about 325''F when adhered to said creping 
surface. 

6. A method as defined in claim 1, wherein 
said web further comprises pulp fibers combined 
with said binder fibers. 

7. A method as defined in claim 1, further 
comprising the step of embossing a pattern into 
said web as said web is adhered to said creping 
surface, said web adhering to and being creped from 

5 said creping surface according to said pattern. 

8. A method as defined in claim 1, further 
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comprising the steps of adhering said second side 
of said web to a second creping surface^ said 
second side of said web being adhered to said 
second creping surface at a temperature greater 
than said softening temperature of said binder 
fibers but at a temperature insufficient to melt 
said binder fibers; and 

creping said second side of said web from 
said second creping surface* 

9. A wiping product made according to the 
method defined in claim 1, said wiping product 
having a basis weight of from about 15 pounds per 
2,880 square feet to about 100 pounds per 2,880 
square feet of web. 

10. A method for producing wiping products 
comprising the steps of: 

. forming a web of material having a first 
side and a second side, said web containing binder 
fibers, said binder fibers being capable of 
thermally bonding together when heated above a 
softening temperature and pressed together; 

contacting said first side of said web 
with a heated creping surface, said creping surface 
being heated to a temperature sufficient to cause 
said binder fibers contained in said web to adhere 
thereto without melting said binder fibers, said 
web being adhered to said creping surface without 
using an adhesive; and 

creping said first side of said web from 
said creping surface thereby not only increasing 
the bulk and softness of said web but also causing 
Interf iber bonding to occur between said binder 
fibers. 

11. A method as defined in claim 10, wherein 
said binder fibers comprise polypropylene fibers. 

12. A method as defined in claim 10, wherein 
said binder fibers comprise bicomponent fibers. 
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said bicomponent fibers including a core polymer 
surrounded by a shfeath polymer, said core polymer 
5 having a melting temperature higher than the 

melting temperature of said sheath polymer, said 
sheath polymer adhering said web to said creping 
surface when contacted with said creping surface. 

13. A method as defined in claim 10, wherein 
said creping surface is heated to a temperature 
from about 290**F to about 325**F. 

14. A method as defined in claim 10, wherein 
said binder fibers are present within said web in 
an amount of at least about 5% by weight. 

15. A method as defined in claim 10, wherein 
said binder fibers are present within said web in 
an amount from about 10% by weight to about 60% by 
weight. 

16. A method as defined in claim 10, wherein 
said web is placed in contact with said creping 
surface by a press roll, said press roll exerting a 
sufficient amount of pressure on said web for 

5 causing said web to adhere to said creping sux*face. 

17. A method as defined in claim 16,^ wherein 
said press roll embosses a pattern into said web, 
said web adhering to and being creped from said 
creping surface according to said pattern. 

18. A method as defined in claim 10, further 
comprising the step of contacting said second side 
of said web with a second heated creping surface, 
said second creping surface being heated to a 

5 temperature sufficient to cause said binder fibers 

contained within said web to adhere thereto without 
melting said binder fibers, said second side of 
said web being adhered to said second creping 
surface without using an adhesive. 

19. A method for producing wiping products 
comprising the steps of: 
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providing a web of material having a 
first side and a second side, said web containing 
binder fibers capable of thermally bonding together 
when heated above a softening temperature and 
pressed together, said binder fibers containing a 
material selected from the group consisting of 
polyethylene and polypropylene, said binder fibers 
being present within said web in an amount of at 
least about 10% by weight; 

contacting said first side of said web to 
a first heated creping surface, said first creping 
surface being heated to a temperature sufficient to 
cause said binder fibers contained in said web to 
adhere thereto without melting said binder fibers; 

creping said first side of said web from 
said first creping surface; 

contacting said second side of said web 
to a second heated creping surface, said second 
creping surface being heated to a temperature 
sufficient to cause said binder fibers contained in 
said web to adhere thereto without melting said 
binder fibers; and 

creping said second side of said web from 
said second creping surface. 

20. A method as defined in claim 19, wherein 
said web of material is adhered to said first 
creping surface and to said second creping surface 
without using an adhesive, 

21. A method as defined in claim 20, wherein 
said binder fibers are present within said web in 
an amount from about 10% by weight to about 40% by 
weight. 

22. A method as defined in claim 19, wherein 
a first press roll is used to place said first side 
of said web into contact with said first creping 
surface and a second press roll is used to place 
said second side of said web into contact with said 
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second creplng surface, said first press roll and 
said second press roll exerting pressure on said 
web in an amount sufficient to adhere said web to 
said creping surfaces. 

23. A method as defined in claim 22, wherein 
at least one of said press rolls embosses a pattern 
into said web of material, said, web adhering to 
said respective creping surface and being creped 

5 from said surface according to said pattern. 

24. A method as defined in claim 19, wherein 
said wiping product produced by said method has a 
basis weight of from about 15 pounds per 2,880 
square feet to about 100 pounds per 2,880 scjuare 

5 feet. 
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